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Two-Phase Orthodontic Treatment in Class II Division 1 Malocclusion
Abstract
A two-phase treatment comprising functional orthopedic therapy and fixed orthodontic therapy is often
proposed for pubescent patients with Class II division 1 malocclusion. Mandibular retrognathism is a
more common underlying cause of Class II skeletal discrepancy than the maxillary prognathism. In such
cases, an activator is a widely used functional orthopedic appliances to enhance the mandibular growth.
After resolving the sagittal problem by using the functional appliances, the biomechanical considerations
of the anchorage requirement could be simplified in the second phase fixed appliance therapy, and the
total treatment duration could be shorter. This case report describes a two-phase orthodontic treatment
of an 11-year-old boy with Class II division 1 malocclusion which characterized as mandibular
retrognathism. The patient was corrected with an activator to improve the skeletal relation. Subsequently,
fixed orthodontic appliances were used for full mouth dental alignment and occlusion. After treatment,
the patient exhibited Class I molar relationships, proper occlusion, and harmonized facial esthetics.
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Case Report

Two-Phase Orthodontic Treatment in Class II
Division 1 Malocclusion
Wen-Hui Hsieh; DDS. , Hui-I Chen; DDS. , Chin-Hsiang Chan; DDS

Division of Orthodontics, Department of Dentistry, Changhua Christian Hospital Changhua, Taiwan

A two-phase treatment comprising functional orthopedic therapy and fixed orthodontic therapy is often
proposed for pubescent patients with Class II division 1 malocclusion. Mandibular retrognathism is a more
common underlying cause of Class II skeletal discrepancy than the maxillary prognathism. In such cases, an
activator is a widely used functional orthopedic appliances to enhance the mandibular growth. After resolving
the sagittal problem by using the functional appliances, the biomechanical considerations of the anchorage
requirement could be simplified in the second phase fixed appliance therapy, and the total treatment duration
could be shorter. This case report describes a two-phase orthodontic treatment of an 11-year-old boy with
Class II division 1 malocclusion which characterized as mandibular retrognathism. The patient was corrected
with an activator to improve the skeletal relation. Subsequently, fixed orthodontic appliances were used for
full mouth dental alignment and occlusion. After treatment, the patient exhibited Class I molar relationships,
proper occlusion, and harmonized facial esthetics. (Taiwanese Journal of Orthodontics. 30(1): 18-30,

2018)
Keywords: two-phase orthodontic treatment; Class II division 1 malocclusion; functional appliance.

INTRODUCTION

the anchorage corresponding to the compensatory tooth
movement, which often involves unpleasant retroclination

Skeletal Class II malocclusions are commonly

of the maxillary incisors and proclination of the

corrected by wo modalities: one is one-phase full mouth

mandibular incisors. In adult cases, this approach is quite

fixed appliance therapy in permanent dentition, the

common in camouflage therapy. However, for patients

other is two-phase treatment using functional orthopedic

with growth potential, two-phase treatment attempts to

appliances followed by fixed orthodontic appliances. The

reduce the skeletal basal bone discrepancy so that the

one-phase fixed appliance therapy is usually performed

chances of resultant dental alveolar compensation and

through tooth extraction and requires reinforcement of

tooth extraction could be greatly decreased.
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Evidences have demonstrated that the appliances
that position the mandible anteriorly could stimulate

II malocclusion and mandibular retrognathism in the
circumpurbertal stage and early permanent dentition.

significant mandibular growth through mandibular
condylar remodeling.

1-4

Functional appliances for Class

II malocclusion encompass numerous devices that
were designed to alter the position of the mandible in
both sagittal and vertical direction. The induction of
supplementary lengthening of the mandible comes from
stimulating growth at the condylar cartilage.

5-8

However,

different mandibular rotation patterns are associated
with various phenotypes, and thus they require the use

CASE REPORT
Clinical Assessment and Diagnosis
The presented patient, who was accompanied by his
parents, was referred to our orthodontic department. His
chief complaint was crooked bottom teeth and protruding
upper front teeth. No histories of systemic diseases or drug
allergies were reported. Extraoral examination revealed

9-11

acceptable facial symmetry, protrusion of the upper and

The timing of orthopedic intervention with functional

lower lips ahead of the esthetic line, and incompetent lip

of different types of functional orthopedic therapies.

appliances is also critical. Evidence from randomized

closure. Intraoral examination revealed early permanent

controlled clinical trials have revealed that more effective

dentition except for eruption of the second molars. Other

skeletal changes were achieved in the circumpubertal

dental findings included a 10.0 mm overjet and 5.5 mm

period around the late mixed dentition and early

overbite in the anterior teeth. The arch length and tooth

permanent dentition.

size discrepancies were mild in the maxilla and moderate

12-15

The present report describes the two-phase
orthodontic treatment of a case with skeletal Class

in the mandible. The molar relationships were Class II in
both sides (Figures 1 and 2).

Figure 1. The pre-treatment extraoral photographs.
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Figure 2. The pre-treatment intraoral photographs and study models.
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Periodontal status was generally favorable, no

Bas ed on the aforementioned findings, the

significant abnormality was observed in panoramic

patient was diagnosed with skeletal Class II division

radiograph except that the third molars tooth germs might

1 malocclusion with retrognathic mandible and a

exhibit dental impaction. Lateral cephalometric analysis

hypodivergent facial profile (Figure 3, Table 1).

revealed a Class II skeletal pattern (A point-nasion-B

Treatment Objectives

point [ANB] angle of 7.6°) with a retruded mandible
(－19.5-mm Pg-Nv) and a low mandibular plane angle
(27.6°). The maxillary central incisor to sella-nasion line
angle was 113.5° and the incisor mandibular plane angle
(IMPA) was 93.7°. There was no compensatory uprighted

The treatment objectives for this patient were to:
(1) relieve crowding and retract the maxillary incisors;
(2) correct the skeletal Class II retrognathic mandible
and hypodivergent facial type; (3) establish Class I molar
and canine relationships; (4) achieve a normal overbite

maxillary incisors and proclination of the mandibular

and overjet; and (5) ultimately obtain a proper soft tissue

incisors.

facial profile.

Figure 3. The pre-treatment panoramic and lateral cephalometric radiographs.
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Table 1. The pre-treatment cephalometric measurements.
Mean

SD

Pretreatment

SNA

81.5

3.5

84.6

SNB

77.7

3.2

77.0

ANB

4.0

1.8

7.6

A-Nv (mm)

0.0

1.9

-2.6

Pg-Nv (mm)

-4.8

7.7

-19.5

NAP

5.1

3.8

12.5

SN-FH

5.7

3.0

4.3

SN-OP

16

2

-5.9

SN-MP

33.0

1.8

27.6

SKELETAL
Horizontal

Vertical

UFH (%)

45

48.5

LFH (%)

55

51.5

JAW TRIANGLE
Ar-A (mm)

79.9

3.2

77.1

Ar-Gn (mm)

98.1

3.7

90.8

A-Gn (mm)

53.7

3.5

52.2

<1

33.2

2.3

35.0

<2

92.6

2.8

87.1

<3

54.2

3.0

57.9

MX/Mb (%)

81.3

2.9

84.8

U1-SN

108.2

5.4

113.5

U1-L1

119.9

8.5

116.1

L1-OP

61.8

5.4

49.7

L1-MP

96.8

6.4

93.7

U1-NP (mm)

6.1

2.6

15.0

DENTAL

<1: angle between Ar-A line and Ar-Gn line
<2: angle between Ar-A line and A-Gn line
<3: angle between A-Gn line and Ar-Gn line
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Treatment Alternatives
Based on the treatment objectives, two treatment

of overall facial esthetics by forward and downward
mandibular growth. The patient committed to wearing the

options were proposed. The first option was to extraction

functional appliance as instructed.

of the maxillary first premolars and mandibular second

Treatment Progress

premolars, which would contribute to reducing the
large overjet and deep overbite and establishing Class I
molar relationships. However, this treatment option was
evaluated as insufficiently effective for correcting the
skeletal discrepancy caused by the mandible retrognathism
and a hypodivergent facial type. The second option was
a two-phase treatment comprising functional therapy for
growth modification followed by fixed appliances for
occlusion establishment. The space discrepancy and IMPA
angle obtained from cephalometric analysis suggested
that the two-phase treatment was a conservative approach
involving minimal extraction of permanent teeth because
modifying mandibular forward growth would be effective.
The appreciable advantages of this option were correcting
skeletal discrepancy and improving the soft tissue profile.
However, patient’s compliance was considered as a
variable of treatment outcome.

Prior to the onset of functional therapy, many
Class II patients require some decompensation of the
dental arches. Although no original dental compensation
was observed in this case, several steps were taken
to avoid dental interferences particularly transverse
incoordination when the mandible was brought forward
later. Thus, a rapid maxillary Hyrax expander was applied
to the maxillary arch, following the activation method
proposed by Bishara and Staley.

16

The expander was

activated twice daily (0.25-mm per turn) for 2 weeks
and subsequently remained in place for an additional 3
months to accommodate the expected forward mandible
before the functional appliance was activated. Moreover,
the maxillary incisors were bonded with a preadjusted
0.018 x 0.025-in edgewise appliance for initial leveling
and alignment (Figure 4). Three months after bracket
bonding, adequate upper anterior teeth leveling and

After thorough discussion of the treatment choices,

aligning was achieved, the Hyrax expander was removed

the patient and his parents preferred the second treatment

and the patient’s proper construction bite was recorded for

option because fewer teeth extraction and improvement

activator fabrication.

Figure 4. (A), the occlusal
view of maxillary arch taken
before activation of Hyrax
expander; (B), Complete Hyrax
activation. The Hyrax widened
the maxilla by separating the
midpalatal suture.
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We instructed the patient to wear the appliance

relationship and the curve of Spee had been reduced.

almost in full-day with an expectation of 20 hours per

Once the Class I molar relationships had been

day when the activator was delivered to patient. The only

stably achieved, the second phase of comprehensive

times that the activator was removed were eating, tooth

full mouth fixed edgewise appliances (0.018 x 0.025-in)

brushing, practicing language, and playing sports. When

was commenced for the remaining occlusal adjustment,

activator therapy commences, the break-in schedule for
the appliance is gradual. The patient was required to wear
the activator only after school in the first 2 weeks, after
which we recalled the patient to evaluate his cooperation
and further motivated him. Subsequently, the patient was
instructed to increase the number of the hours of wearing
activator until the activator was worn almost full-day by
the end of the subsequent 2- week period. After full-day

including the mild anterior advancement of the lower arch,
leveling, aligning, and finishing with short intermaxillary
elastics to detail the occlusion. The fixed appliances
were removed after 8 months of active treatment. Both
maxillary and mandibular circumferential retainers were
delivered with instructions to wear them almost in fullday (at least 20 hours per day), except during meals and
tooth brushing for the first 6 months. The retainers were

wear had been achieved, the patient was scheduled for

kept for nocturnal use 18 months thereafter.

monthly check-ups.

Treatment Results

During activator therapy, the acrylic plate of the
posterior bite block was ground out by 1 mm at each
check-up appointment to create an occlusal clearance
between the bite block and mandibular posterior teeth.
The purpose of the vertical clearance was to facilitate
extrusion of mandibular posterior teeth and reduce the

The total treatment duration was approximately
19 months, including 11-months functional therapy and
8-months fixed appliances. All treatment objectives were
achieved. Satisfactory dental alignment, normal overjet
and overbite, and Class I molar and canine relationships
on both sides were established. The deep curve of Spee in

depth of the curve of Spee in the lower arch. Additionally,

the mandibular arch was reduced largely by the posterior

the patient should apply the up-and-down elastics over the

extrusion and slightly by the anterior advancement.

interarch molar and premolar regions while the activator

Facial esthetics was greatly improved with a relaxed lip

was worn (Figure 5). After 8 months of activator therapy,

posture (Figures 6 and 7). In the panoramic radiograph,

the molar relationships on both sides were in Class I

root parallelism was favorable, and no significant apical

Figure 5. (A), the buccal view of mandible forward positioned without Activator; (B), with the insertion of activator and
intermaxillary elastics.
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Figure 6. The post-treatment extraoral photographs.

Figure 7. The post-treatment intraoral photographs and study models.
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resorption was observed. Cephalometric analysis indicated

to 29.0°), whereas the maxilla remained relatively stable

that the sagittal relationship of the basal bone was

(SNA, from 82.6° to 83.2°). Regional superimpositions

improved with a gradual reduction in the ANB angle (from

of the maxilla and the mandible demonstrated that the

7.6° to 2.2°). The mandible grew downward and forward

maxillary incisors were slightly palatally uprighted, and

with a 24 mm increase in effective mandibular length

the mandibular incisors were minimally labially proclined

(Ar-Gn, from 90.8 to 114.8 mm) and the mandibular

within the average range (Figures 8 and 9; Table 2).

plane angle was nearly unchanged (SN-MP, from 28.6°

Figure 8. The post-treatment panoramic and lateral cephalometric radiographs.
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Figure 9. The regional superimpositions of pre-treatment (black line) and post-treatment (red line) cephalometric tracings.
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Table 2. The pre-treatment and post-treatment cephalometric measurements.
Mean

SD

Pre-treatment

Post-treatment

SNA

81.5

3.5

84.6

83.2

SNB

77.7

3.2

77.0

81.0

ANB

4.0

1.8

7.6

2.2

A-Nv (mm)

0.0

1.9

-2.6

-2.0

Pg-Nv (mm)

-4.8

7.7

-19.5

-6.2

NAP

5.1

3.8

12.5

1.6

SN-FH

5.7

3.0

4.3

4.5

SN-OP

16

2

-5.9

-3.5

SN-MP

33.0

1.8

27.6

29.0

SKELETAL
Horizontal

Vertical

UFH (%)

45

48.5

45.4

LFH (%)

55

51.5

54.6

JAW TRIANGLE
Ar-A (mm)

79.9

3.2

77.1

80.7

Ar-Gn (mm)

98.1

3.7

90.8

114.8

A-Gn (mm)

53.7

3.5

52.2

56.6

<1

33.2

2.3

35.0

31.2

<2

92.6

2.8

87.1

98.6

<3

54.2

3.0

57.9

50.2

MX/Mb (%)

81.3

2.9

84.8

78.7

U1-SN

108.2

5.4

113.5

112.8

U1-L1

119.9

8.5

116.1

114.2

L1-OP

61.8

5.4

49.7

50.6

L1-MP

96.8

6.4

93.7

96.2

U1-NP (mm)

6.1

2.6

15.0

7.5

DENTAL

<1: angle between Ar-A line and Ar-Gn line
<2: angle between Ar-A line and A-Gn line
<3: angle between A-Gn line and Ar-Gn line
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CONCLUSION

DISCUSSION
In growing individuals with skeletal Class II

Functional appliances have been identified as

mandibular retrusion, the key factor to treatment success

effective for managing the pubescent patients Class II

was the effectiveness of functional therapy, which

malocclusion. However, when determining the modality of

depends on the timing of treatment intervention (skeletal

two-phase treatment, the etiology of skeletal discrepancy,

maturity) and types of the functional appliance.

The

the optimal time to initiate the treatment, the types of

pubertal growth spurt occurs concomitantly with the peak

the functional appliance, and the patient’s compliance

of mandibular growth, thus, the consensus of treatment

should be prudentially considered to ensure the success of

timing is around the circumpubertal growth in which the

treatment.

17,18

optimal conditions for stimulating condylar growth and
temporomandibular joint adaptations are appropriate for
functional therapy.

19

Some details of preparation should be considered
before applying the activator including transverse
discrepancy and dental decompensation. To accommodate
the forward positioned mandible, the patient had been
prepared with a rapid maxillary Hyrax expander for 3
months prior to commencement of the activator use.
The cephalometric analysis indicated that no dental
decompensation was required for this case. The curve
of Spee correction was planned through extrusion of
posterior teeth rather than intrusion of the mandibular
anterior teeth due to the hypodivergent facial type in this
case. It was achieved by providing incremental vertical
clearance in the acrylic plate facing the mandibular
molars during functional therapy. Additionally, lower
anterior crowding remained untreated until full mouth
fixed orthodontic appliance. In the second phase, the
biomechanical considerations were simplified to leveling
and alignment work. The deep curve of Spee had been
improved by the dental effects of the activator, i.e.
extrusion of the mandibular molars and proclination of
the mandibular incisors. Moreover, the patient’s laudable
compliance with the functional appliance contributed to
the success of orthopedic treatment.
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